The main aim of the present novel reanalysis of archival data was to compare the time to remission during 12 weeks of treatment of chronic depression following antidepressant medication (n ϭ 218), psychotherapy (n ϭ 216), and their combination (n ϭ 222). Cox regression survival analyses revealed that the combination of medication and psychotherapy produced full remission from chronic depression more rapidly than either of the single modality treatments, which did not differ from each other. Receiver operating characteristic curve analysis was used to explore predictors (treatment group, demographic, clinical, and psychosocial) of remission. For those receiving the combination treatment, the most likely to succeed were those with low baseline depression (24-item Hamilton Rating Scale for Depression [HRSD; M. Hamilton, 1967] score Ͻ 26) and those with high depression scores but low anxiety (HRSD Ն 26 and Hamilton Anxiety Rating Scale [M. Hamilton, 1959 ] Ͻ 14). Both profiles were associated with at least 40% chance of attaining full remission. The model did not identify predictors for those receiving medication or psychotherapy alone, and it did not distinguish between the 2 monotherapies. The authors conclude that combined antidepressant medications and psychotherapy result in faster full remission of chronic forms of major depressive disorder.
Major depressive disorder (MDD) is highly prevalent and often recurrent or chronic. Considerable evidence now suggests that remission following an episode of major depression is associated with better function and better prognosis compared with response without remission. Among patients followed over 2 years after treatment for MDD, 68% of those achieving response without remission relapsed, compared with only 15% among those in remission at the end of treatment (Pintor, Gasto, Navarro, Torres, & Fananas, 2003) ; over 4 years, the rates were 92% and 50%, respectively (Pintor, Torres, Navarro, Matrai, & Gasto, 2004) . In a cohort of patients with MDD who met criteria for response and were followed for at least 10 years, those with residual symptoms (absence of remission) suffered a recurrence 3 times more rapidly than those who were fully asymptomatic (Judd et al., 1998) . In patients with MDD followed for over 18 months, the relative risk of making a suicide attempt was 2.5 times higher for those with residual symptoms compared with those in remission (Sokero et al., 2005) . Monthly impairment ratings in patients with MDD followed for approximately 10 years revealed a graded relationship between remission status (grouped as asymptomatic, subthreshold, minor and major depression symptoms) and level of psychosocial impairment, with asymptomatic patients functioning best (Judd et al., 2000) . Similar results were recently reported from the multisite Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study for patients followed for 1 year after one, two, and three different acute treatment steps . Thus, remission, as opposed to response, is now considered the preferred endpoint for treatment of major depression (Fava et al., 2003; Frank et al., 1991; Rush, Kraemer, et al., 2006; Rush & Ryan, 2002) . Reflecting this preference is the increase in reporting of remission, variously defined, in efficacy studies conducted in the past decade (Beasley, Nilsson, Koke, & Gonzales, 2000; Goldstein et al., 2004; Koran et al., 2001; Montgomery, Huusom, & Bothmer, 2004; Perlis et al., 2004; Rush et al., 2004) , including a few that targeted remission as the primary outcome (Entsuah, Huang, & Thase, 2001; Nelson, Mazure, Jatlow, Bowers, & Price, 2004; Thase, Entsuah, & Rudolph, 2001; Trivedi et al., 2006) . Recommendations regarding optimal outcomes in depression research also stress the importance of remission as the primary outcome. These include, among others, the Agency for Health Care Policy and Research (Agency for Health Care Policy and Research, 1993) , the British Association for Psychopharmacology (Anderson, Nutt, & Deakin, 2000) , and, more recently, the American College of Neuropsychopharmacology (ACNP) Task Force on Response and Remission in Major Depressive Disorder (Rush, Kraemer, et al., 2006) . The most recent recommendations propose that remission be defined by a minimal level of symptom severity for 3 consecutive weeks (Rush, Kraemer, et al., 2006) . This definition is particularly relevant for patients with chronic depression for whom waxing and waning of symptoms are common.
The degree of suffering and disability associated with MDD makes it important to identify treatments that are associated with more rapid onset of remission. Therefore, the main aim of the present novel reanalysis of archival data is to compare the time to remission during 12 weeks of acute phase treatments of chronic depression following two monotherapies (antidepressant medication and psychotherapy) and their combination.
Because most depressed patients do not achieve remission, it is important to identify predictors (moderators) of remission. To date, very few studies have examined predictors of remission (Bosworth, McQuoid, George, & Steffens, 2002; Trivedi et al., 2006) , though many have examined predictors of other outcomes, with mixed results. One factor that makes comparison of results across studies difficult is variability in the specific target outcome. Target outcome in past research included symptom reduction, response (traditionally defined as 50% reduction in symptom severity), remission (variously defined), relapse, recurrence, and improved quality of life. It is possible that predictors of these different outcomes are indeed different. For example, Moses, Leuchter, Cook, and Abrams (2006) examined a variety of clinical variables and presence of precipitating life events and concluded that predictors of symptomatic change should be distinguished from predictors of change in quality of life. Similarly, predictors of remission may be different than predictors of other outcomes that have been previously studied.
In sum, there is little research on predictors of remission in general and a virtual absence of studies on predictors of remission in chronic depression. As generalization from research on predictors of other depression outcomes and in samples of patients with nonchronic depression is questionable, we have taken a first step toward addressing this gap. Thus, our secondary aim was to explore potential predictors of remission from chronic depression during the acute phase of treatment. Taking advantage of this well-characterized sample, in the present predictor analysis we explore a number of potential moderators (predictors), including demographics, clinical features, early childhood adversity, psychological variables, and social functioning. We selected receiver operating characteristic curve (ROC) analysis for exploring predictors because it is a hypothesis-generating approach, which is particularly appropriate where insufficient data exist upon which to base a priori predictions (Kraemer, Frank, & Kupfer, 2006) . Moreover, ROC is an empirically driven, nonparametric technique that offers more flexibility and potentially greater clinical relevance than regression analysis, as it identifies specific thresholds so that interaction between predictors can be more meaningfully interpreted.
Method
This report is a reanalysis of archival data from the acute treatment phase (12 weeks) of a large (n ϭ 681) multicenter chronic depression study (Keller et al., 2000) in which participants were randomized to one of the following three treatments: (1) the antidepressant nefazodone (MED, n ϭ 226), (2) cognitivebehavioral analysis system of psychotherapy (CBASP, n ϭ 228), and (3) combined nefazodone and CBASP (COMB, n ϭ 227). Figure 1 describes the flow of participants from screening to the analyzable sample. This report is based on data from 656 participants who had provided data for at least one postrandomization visit (218 in MED, 216 in CBASP, and 222 in MED ϩ CBASP). The institutional review boards of each of the 12 participating academic institutions approved the study protocol. All participants gave written informed consent before study entry.
Participants
Participants were adult outpatients (65.4% female) between the ages of 18 and 75 years (mean age ϭ 43.5 years, SD ϭ 10.7). Eligible participants had a score equal to or greater than 20 on the 24-item Hamilton Rating Scale for Depression (HRSD; Hamilton, 1967) , met criteria for a major depressive episode (MDE) as determined by the Structured Clinical Interview for DSM-IV (SCID) Axis I Disorders (First, Spitzer, Gibbon, & Williams, 1994) , and had one of the following three kinds of chronic mood disorder: (1) Criteria for MDE were met continuously for at least 2 years, with no antecedent dysthymia; (2) the MDE was superimposed on antecedent dysthymia; or (3) the MDE was recurrent, with incomplete interepisode recovery, and lasted at least 2 years. Participants were excluded if they had any other primary Axis I Diagnostic and Statistical Manual of Mental Disorders (4th ed.; American Psychiatric Association, 1994) diagnosis, organic mental disorder, or unstable medical condition. Additional details regarding the exclusion criteria and the larger sample can be found in Keller et al. (2000) .
Treatments
Pharmacotherapy consisted of open-label nefazodone in two divided doses. The initial dose of 200 mg per day during the 1st week was titrated with incremental dose adjustments of 100 mg per day each week up to 600 mg per day until maximum efficacy and tolerability were achieved. To remain in the study, patients had to have reached a minimum dose of 300 mg per day by Week 3. Medication management followed a published manual (Fawcett, Epstein, Fiester, Elkin, & Autry, 1987) and was limited to 15-20 min. Visits were conducted weekly during the 1st month and biweekly thereafter.
Psychotherapy consisted of CBASP, which is based on an integrative model of psychotherapy that combines behavioral, cognitive, psychodynamic, and interpersonal procedures. CBASP is focused on improving patients' interpersonal effectiveness by helping them understand the relationship between their own thoughts and behaviors and the outcomes they produce (McCullough, 2000) . CBASP's core procedure is situational analysis (SA). Each SA consists of a detailed analysis of a discrete interpersonal encounter (situation) that the patient identifies as stressful.
During the acute phase of treatment, participants received 16 -20 sessions of CBASP, which were conducted twice a week during Weeks 1-4 and weekly through Week 12. Sessions could be held twice a week during Weeks 5-8 if the patient did not demonstrate mastery of the SA during the first session of that week (on the basis of the therapist's rating of the patient's mastery of SA on the Patient Performance Rating Form; Manber et al., 2003; McCullough, 2000) .
Measures
The SCID Axis I Disorders (First et al., 1994) was used for determining psychiatric diagnosis at screening. The main outcome measure was the 24-item interview-administered HRSD (HRSD-24). Interviewers' prompts were standardized within and across sites. All raters were certified in the administration of the HRSD and were blind to treatment condition. HRSD interviews were conducted at baseline and after 1, 2, 3, 4, 6, 8, 10, and 12 weeks of treatment.
The recent ACNP recommendations (Rush, Kraemer, et al., 2006 , p. 1846 for defining remission states that "3 consecutive weeks must pass, during which each week is characterized by the virtual absence of depressive symptoms." In the absence of SCID postrandomization data, we relied on the 24-item HRSD scores to define remission. Following past recommendations and conventions (Frank et al., 1991; Rush, Kraemer, et al., 2006) , a participant was classified as remitted if her/his HRSD score was Յ7 during any 3 consecutive weeks. As the HRSD evaluates symptoms during the week preceding the interview, and because the HRSD was administered biweekly during the second half of the trial, the requirement of 3 consecutive weeks with HRSD scores below threshold used extrapolation. For example, if the patient's HRSD score was Յ7 at both Week 6 and Week 8, we assumed that had an interview been conducted at Week 7, the HRSD score would have been Յ7. that remission was attained. Data were censored at the time of the last available information. Thus, we determined remission status for all participants in the sample using all available data. The ACNP recommendations further stated that "remission can end only (a) with a return of the index MDE (i.e., a relapse) or (b) with a new MDE (i.e., a recurrence)" (Rush, Kraemer, et al., 2006 , p. 1846 . We have tested whether those thus classified as remitters have subsequently lost their remission status within the acute phase of treatment, defining relapse conservatively as the presence of a 4-week period during which the HRSD score was 16 or above.
Given that typical mean 17-item HRSD in ambulatory samples ranges from 18 to 22 (Thase, 2001 ), this cutoff is conservative. (As recurrence can be ascertained only after at least 4 months of remission, loss of remission due to loss of recovery was not relevant in the context of this study.) We found that none of the participants who achieved remission during the acute phase subsequently lost this status during the acute phase. Predictor measures included the following 13 variables grouped by domain: (1) five demographic variables: age, gender, Caucasian race, marital status (in a cohabitating relationship or not), and employment status (employed or unemployed); (2) four clinical features: baseline levels of depression symptom severity as measured by the clinician rated HRSD-24, baseline levels of anxiety symptom severity as measured by the clinician-rated Hamilton Anxiety Rating Scale (HAM-A; Hamilton, 1959) , age of onset of the first depressive episode, and the duration of the current depressive episode; (3) presence or absence of early life adverse events in any of the following four domains: parental loss, physical abuse, sexual abuse, and neglect, as measured by the Childhood Trauma Scale adapted from Lizardi et al. (1995) ; (4) psychological features: the total score of the Attributional Style Questionnaire for Negative Events (Peterson et al., 1982) , which is a measure of causal attributions for negative events; (5) social function, as measured by the Social Adjustment Scale (Paykel, Weissman, Prusoff, & Tonks, 1971 ; note that lower scores on the Social Adjustment Scale and its subscales represent lesser role dysfunction, i.e., better functioning); and (6) treatment group, coded as three dummy variables. To avoid multicollinearity, we did not include subscales in the model.
Analysis
Group differences in the time to remission were tested with Cox proportional hazard analysis with treatment group and site as covariates. The time to the event was defined as the time to remission for those who remitted and with censoring at the time of the last available observation for those who did not remit. An omnibus test with all three groups in the model was first assessed, followed by the three pairwise comparisons.
We used ROC analysis (Kraemer, 1992) to identify patient characteristics that predicted remission using the ROC4 program (found at http://mirecc.stanford.edu and described in Kraemer, 1992) . ROC is a nonparametric technique that can evaluate multiple potential predictors and does not make assumptions about colinearity, additivity, or homoscedasticity of the predictors that are required of linear models. Another unique feature of the ROC program is that it allows the user to designate the criterion for identifying the best criterion variable by adjusting the weight in kappa to optimize sensitivity (i.e., emphasis placed on avoiding false negatives), specificity (i.e., emphasis placed on avoiding false positives), or efficiency (i.e., equal emphasis placed on both types of errors). The decision to adjust the weighted kappa is based on clinical importance of false negatives versus false positives. For each independent variable (IV), the program searches for a cutpoint that optimizes the balance between sensitivity and specificity for predicting the outcome of interest (i.e., remission). Once the best predictor (and optimum cut-point) is identified, the group with the success criterion is tested against a stopping rule (cut-point Note. MED ϭ antidepressant nefazodone; CBASP ϭ cognitive-behavioral analysis system of psychotherapy; HRSD-24 ϭ 24-item Hamilton Rating Scale for Depression; HAM-A ϭ Hamilton Anxiety Rating Scale; MDD ϭ major depressive disorder; MDE ϭ major depressive episode; ASQ ϭ Attribution Style Questionnaire for Negative Events; SAS ϭ Social Adjustment Scale. There were no statistically significant group differences on any of these variables.
significance set at p Ͻ .01 level). If it fails the stopping rule, no further action is taken. If the group passes the rule, the sample is divided into two subgroups on the basis of the predictor variable. The analyses are then restarted for each of the two subgroups in an iterative process until the stopping rule is encountered (either a subgroup has less than 10 participants or the optimal test is not statistically significant at the .01 level). In the present study, the outcome measure achieved remission status. The predictor variables are listed in the Measures section. Rather than identifying predictors separately for each treatment, we entered membership in each of the three treatment groups as independent predictors, allowing the model to determine the relevance of treatment group.
Results

Sample Characteristics
The demographic characteristics of the sample and baseline levels of all other predictor variables are depicted in Table 1, organized by treatment group. There were no statistically significant differences among the groups for any of these variables.
Primary Outcome
A total of 19.1% of the sample achieved remission. This includes 31 of the 218 participants in MED (14.2%), 30 of the 216 participants in CBASP (13.9%), and 64 of 222 participants in MED ϩ CBASP (28.9%). The number to treat effect size (NNT) between MED and CBASP is 301.8, a very small effect size; the NNT for MED versus COMB is 6.8, and for CBASP versus COMB it is 6.7, both moderate effect sizes. The Cox proportional hazard survival analysis revealed significant group differences in the time to remission, 2 ϭ 38.2, p Ͻ .0001, with the COMB group demonstrating more rapid time to remission than both MED, Exp(B) ϭ .50, 95% confidence interval (CI) ϭ .33-.77, Wald ϭ 9.8, p ϭ .002, and CBASP, Exp(B) ϭ .46, 95% CI ϭ .30 -.71, Wald ϭ 12.4, p Ͻ .001. The effect for site (11 levels) approached Figure 2 . The time to remission in the three groups at each assessment week (Kaplan-Meir survival plot). MED ϭ antidepressant nefazodone; CBASP ϭ cognitive-behavioral analysis system of psychotherapy; COMB ϭ combined nefazodone and CBASP. There were significant group differences in the time to full remission, 2 ϭ 15.3, p Ͻ .0001, with the COMB group remitting sooner than the each therapy alone.
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significance, with Wald ϭ 19.2, p ϭ .058. Figure 2 depicts the time to remission in the three groups at each assessment week.
Secondary (Exploratory) Outcome
The first step of the ROC analysis identified receiving combination treatment as the best predictor, 2 ϭ 19.7, p Ͻ .001. For those receiving the combination treatment, the most likely to meet criteria for remission were those with low depression scores (HRSD Ͻ 26); 41.1% of those in this subgroup remitted. Furthermore, the ROC analysis revealed that among those with HRSD Ն 26, the most likely to remit were those with low anxiety (HAM-A Ͻ 20), 57.9% of whom remitted. Those with high depression symptom severity (HRSD Ն 26) and high anxiety (HAM-A Ն 20) had only a 16.8% chance of remitting. For those receiving the mono-therapy, none of the predictors entered were significant. Table 2 depicts the proportion of participants in each treatment group by the three patterns above (low HRSD; high HRSD and low HAM-A; and high HRSD and high HAM-A). Figure 3 summarizes the results of the ROC analysis, depicted as a binary tree.
Discussion
Remission is now widely endorsed as the goal of the initial or acute phase of depression treatment, although it has not been commonly used as a primary outcome measure in depression trials. Time to remission, a measure of the speed with which the treatment reduces suffering, is rarely reported as an outcome. The main results of this study indicate that the combination of medication and psychotherapy leads to faster remission from chronic depression than either of the single modality treatments, which did not differ from each other. Similar to the present study, the Treatment of Adolescents with Depression Study (TADS; Kratochvil et al., 2006) examined the time to response and found that, as in the present study, the combination of medication and psychotherapy accelerates response compared with psychotherapy alone. Although past research evaluating the relative efficacy of combined treatment relative to its single components has yielded mixed results, large scale studies and pooled analyses have found superior outcome with combined treatments, particularly for more severe or more difficult to treat forms of depression (de Maat, Dekker, Schoevers, & de Jonghe, 2007; Hollon et al., 2005; Keller et al., 2000; Kennard et al., 2006; Simon, Pilling, Burbeck, & Goldberg, 2006; Thase et al., 1997) . In a previous analysis of the same data set, we reported that the combination treatment was associated with greater reduction of symptom severity and higher response and remission rates at study exit than mono-therapy (Keller et al., 2000) . In the current reanalysis, we focused on time to remission, using contemporary guidelines for defining remission and for the statistical analysis and for the reporting of remission (Rush, Kraemer, et al., 2006) .
The secondary finding, which is based on the ROC analysis, confirmed that the major predictor of success was combination therapy. The ROC program went on to identify predictors for remission for those receiving combined treatment but did not identify significant predictors for those receiving mono-therapy. Two profiles emerged as the best predictors of remission for those receiving combination treatment and were associated with 43% and 58% chance of attaining full remission. For those receiving combination treatment, the most likely to remit were those with low baseline depression (HRSD 24 Ͻ 26) and those with high depression but low anxiety ((HRSD 24 Ն 26 and HAM-A Ͻ 14). High anxiety/high depression appeared to interact with group in the analysis, but its predictive power seems to go beyond just the COMB group, as indicated by the similar remission rate in the MED group and by the fact that the results replicated in the sample as a whole-that is, when we tested the model without group as a predictor.
Not all studies that examined anxiety (either the presence of a comorbid anxiety disorder or the severity of anxiety symptoms) found it to be a significant predictor of outcomes in MDD. In the context of chronic depression, which is most relevant to the present study, the presence of comorbid anxiety disorders was examined and found not to be a significant predictor of remission or response (Hirschfeld et al., 1998; Kocsis et al., 1989) . A few studies of clinic-based samples, which are likely to have included a large number of patients with chronic depression, did find an association between higher baseline anxiety (variously defined) and poorer short-and long-term outcomes (Enns & Cox, 2005; Fava et al., in press; Parker, Wilhelm, Mitchell, & Gladstone, 2000; . This suggests that the severity of anxiety symptoms might be more relevant to remission from depression than the presence of a comorbid anxiety disorder. The present study suggests further that high anxiety level might be particularly detrimental for those with high depression symptom severity. This finding, if replicated in different samples and different treatments, has clinical significance, as it identified a subgroup of patients with depression for whom current treatments are not optimal and new approaches might need to be developed.
Many factors have been previously examined as predictors of treatment outcome in depression. The advantage of the exploratory ROC approach of this study is that it allows the identification of multiple levels of interactions, seldom considered in hypothesistesting analyses, and the identification of specific cutoff scores differentiating between those attaining the desired outcome criterion and those not attaining the outcome. This approach can help explain inconsistencies in the literature regarding predictors of outcome. For example, high level of anxiety has been identified as a predictor of poor outcome in some but not all studies of MDD. The current analysis suggests an interaction between anxiety and depression severity. Specifically, we found that the detrimental effect of anxiety on outcome was moderated by depression severity (HRSD 24 scores greater than or equal to 26). There are several limitations to the generalizability our main findings. It is not clear how well the main finding of faster remission with combined treatment compared with single modality treatment will generalize to other antidepressant medications, to other forms of psychotherapy, to nonchronic forms of depression, to more racially diverse samples, and to samples with greater psychiatric and medical comorbidities. In addition, given the archival nature of the data, our definition of remission is not fully consistent with the ACNP Task Force recommendations (Rush, Kraemer, et al., 2006) , as it relies on the cutoff score of the HRSD-24 item rather than on the nine criterion symptom domains identified in the Diagnostic and Statistical Manual of Mental Disorders (text rev.; American Psychiatric Association, 2000) for the diagnosis of a MDE. However, both the use of 7 as a threshold criterion for the HRSD and the duration criteria we used are consistent with the recommendations of the ACNP Task Force.
The low rate of remission observed in this study could also hinder the interpretation of our results. Although 29% of the chronically depressed patients who received combination treatment in the present study remitted, a figure comparable with the recent results from the STAR*D trial in which approximately three quarters of the participants experienced chronic depression, the overall remission rate when all conditions were combined was lower (19%). There is considerable variability in reported rates of MDD remission during acute phase treatment. Such variability is likely due to differences in the way remission was defined (most typically on the basis of the last observation, with different cutoff scores of different measures of symptom severity), the length of the acute phase, the sample studied (chronic Figure 3 . Results of the receiver operating characteristic curve (ROC) analysis depicted as a binary tree. The tree is truncated when the stopping rule for the ROC is reached. The shaded branches (paths) represent profiles that were associated with 20% or greater rate of remission. Each branching point represents a variable that emerged as the best predictor at a given branching point. Each box includes the rule and the percentage of participants who remitted. MED ϭ antidepressant nefazodone; CBASP ϭ cognitive-behavioral analysis system of psychotherapy; HRSD ϭ Hamilton Rating Scale for Depression; HAM-A ϭ Hamilton Anxiety Rating Scale.
depression is associated with lower rates of remission), and the treatments used. The low rates of remission might render the results of the predictor analysis, our secondary aim, unstable. Nevertheless significant predictors emerged only for the combination treatment, which was associated with a higher remission rate. Importantly, an ROC analysis is inherently an exploratory analysis. Therefore, the results cannot be considered definitive before they are subjected to hypothesis testing in a different sample. Taken together, the results from the present study indicate that combined antidepressant medications and psychotherapy result in more rapid remission of MDD. The exploratory analysis suggests that the advantage of combined treatment over mono-therapy (in terms of remission rates) is limited among those patients with high levels of anxiety. This suggests that there is a need for a focused effort on developing treatments that can improve levels of remission in patients with high levels of depression and high anxiety.
